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Abstract
Age and acculturation may play a role in diet quality among Mex-
ican Americans.  This  study examined diet  quality  in  Mexican
Americans by age and whether acculturation influences diet qual-
ity  across  different  age  groups,  using  data  from the  National
Health and Nutrition Examination Survey (NHANES). Diet qual-
ity, measured by the Healthy Eating Index 2010, improved with
age except in categories of dairy, sodium, and refined grains. More
acculturation was associated with lower scores in overall diet qual-
ity and categories of vegetables, fruits, and sodium and empty cal-
ories across almost all ages, but higher scores in grain categories,
especially in younger groups. A diet rich in fruits and vegetables
but low in fat and sodium should be promoted among more accul-
turated Mexican Americans, and whole-grain foods should be pro-
moted among young but less acculturated Mexican Americans.
Objective
In Mexican Americans, diet quality is linked with various clinical
outcomes (1,2), and it may vary by age. Young Mexican Ameri-
cans are more likely to consume nutrition-poor but energy-dense
foods compared with their older counterparts (3). Although the
diet of older Mexican Americans is usually healthy, their diets
may be insufficient in recommended nutrients (4). Additionally,
acculturation — a process by which groups adopt the customs and
behaviors of a new culture — may further complicate nutrition
status, because acculturation is associated with adverse nutritional
profiles  (5).  To help design dietary interventions for  Mexican
Americans, we sought to understand the potential age differences
in diet quality and whether acculturation influences diet quality
overall or in specific aspects across different ages.
Methods
We used data from the National Health and Nutrition Examina-
tion Survey (NHANES) cycles 1999–2000 through 2010–2012
(6). Data from the US Department of Agriculture Food Patterns
Equivalents Database were obtained to translate NHANES 24-
hour dietary recall data into equivalent servings of the major food
groups according to the Healthy Eating Index (HEI) 2010 (7). The
National  Center  for  Health  Statistics  Research Ethics  Review
Board approved NHANES. Informed consent was obtained from
all participants (6).
Acculturation was constructed as an acculturation index (0 = least
acculturated to 5 = most acculturated) derived from measures of
country of birth, language spoken at home, and length of time in
the United States (8). Diet quality was measured by the HEI 2010,
which contains 12 categories: 9 “adequacy” categories (total ve-
getables, greens and beans, total fruit, whole fruit, total proteins,
seafood and plant proteins, whole grains, dairy, and fatty acids)
and 3 “moderation” categories (refined grains, sodium, and empty
calories).  Moderation components  were reverse-scored.  These
scores were summed to yield a score ranging from 1 to 100, with a
higher score indicating a better diet quality (7).  Covariates in-
cluded sex, education level, marital status, poverty-to-income ra-
tio (the ratio of total family income to the poverty threshold for a
family of that size), insurance coverage, smoking status, and alco-
hol drinking status. Age groups were categorized as young adults
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(aged 20–39 y), middle-aged adults (aged 40–60 y) and seniors
(aged >60 y).
Analysis of variance and χ2 tests were used to examine the differ-
ences of HEI scores and sociodemographic characteristics across
age groups. Because of nonnormal distributions of HEI scores,
each score was dichotomized based on median values.  Scores
above the median reflect better dietary intakes. Multiple logistic
regressions were performed to investigate the association between
acculturation and diet quality across age groups. All analyses were
conducted using SAS version 9.4 (SAS Institute, Inc), adjusting
for complex survey design effects.
Results
The overall diet quality (ie, HEI total) significantly increased with
increasing age (Table 1). Older Mexican Americans had higher
scores in nearly all HEI component categories except for dairy, so-
dium, and refined grains, for which young adults had higher scores
compared  with  other  age  groups.  Acculturation  and  other  so-
ciodemographic characteristics varied significantly by age as well,
as seniors were more acculturated (mean scores were 2.9 for seni-
ors, 2.8 for middle-aged adults, and 2.2 for young adults) and had
higher proportions of attaining education less than high school, of
living in poverty, and of having public insurance coverage but
lower proportions of current smokers or drinkers, compared with
young or middle-aged adults.
In adjusted analysis, more acculturation was significantly associ-
ated with lower HEI total score across all ages: odds ratio (OR),
0.87 (95% confidence interval [CI], 0.82–0.93) for young adults;
OR, 0.90 (95% CI, 0.83–0.97) for middle-aged adults; and OR,
0.79 (95% CI, 0.71–0.88) for seniors (Table 2). With respect to
HEI components, a 1-unit increase of acculturation was associated
with 10% to 20% lower odds of attainting better scores for veget-
ables, fruits, dairy, sodium, and empty calories in almost all ages.
More acculturation was also associated with a lower proteins score
in young adults (OR, 0.92; 95% CI, 0.85–0.99). Opposing find-
ings occurred in categories of whole and refined grains, where
more acculturation was associated with better scores, especially in
young adults for whole grains (OR, 1.13; 95% CI, 1.07–1.20) and
refined grains (OR, 1.20; 95% CI, 1.15–1.25).
Discussion
Similar to the diet quality of the general population, diet quality
for Mexican Americans increased with increasing age (2,9). Such
improvement reflects a changing health consciousness as people
age (9). Opposite results were observed in categories of dairy, so-
dium, and refined grains, where the scores decreased with increas-
ing age. Despite the increased consumption of whole grains, re-
fined grains may be the traditional source of carbohydrates for and
are preferably consumed by older Mexican Americans (10). This
inverse relationship between dairy score and age may be partially
due to older people’s misconception about lactose intolerance,
which may result in lower dairy intakes (11). Regarding the asso-
ciation  between sodium and age,  previous  research suggested
mixed results (10,12). One study found older adults had lower HEI
2005 sodium scores  than  did  their  younger  counterparts  (10).
However, others reported that absolute sodium intake decreases
with age among US adults including Mexican Americans (12).
Older Mexican Americans adults may consume Mexican Ameri-
can foods that contains high levels of sodium because of over-
seasoning (12). Additional research is warranted to better under-
stand sodium intake by age in Mexican Americans.
More acculturation was associated with poorer diet quality overall
and in specific aspects across most age groups of Mexican Ameri-
cans, which was in line with prior work demonstrating the negat-
ive influence of acculturation on dietary changes (5). More accul-
turation was positively associated with higher scores for whole
and refined grains. However, this relationship was not significant
in seniors. Perhaps the preference of white rice and refined wheat
flour products persisted among older Mexican Americans (10). In
comparison, young adults may be more open to the wider variet-
ies of whole-grain products that the US food environment offers.
This may explain the positive association between acculturation
and grain scores in younger groups.
Diet quality differed by age in Mexican Americans, and accultura-
tion contributed to variations in diet quality. The benefits of dairy
and whole grains intakes should be emphasized among older Mex-
ican Americans. A nutrition-balanced diet that is rich in fruits and
vegetables but low in fat and sodium should be promoted among
those  who  are  more  acculturated,  whereas  whole-grain  foods
should be further promoted among young but less-acculturated
Mexican Americans.
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Tables
Table 1. Healthy Eating Index 2010 Scores and Sociodemographic Characteristics of Mexican Americans by Age (N = 6,847), National Health and Nutrition Examin-
ation Survey (NHANES), 1999–2000 Through 2010–2012a
Category
Young Adults (Aged 20–39 y)
(n = 3,096)
Middle-Aged Adults (Aged 40–60 y)
(n = 1,948)
Seniors (Aged >60 y)
(n = 1,803) P b
Healthy Eating Index 2010 Category (Maximum Score)c, Mean (SE)
Total score (100) 48.46 (0.34) 50.92 (0.43) 53.90 (0.58) <.001
Total vegetables (5) 3.44 (0.03) 3.60 (0.04) 3.64 (0.05) <.001
Greens and beans (5) 2.01 (0.05) 2.17 (0.07) 2.26 (0.07) <.001
Total fruit (5) 2.00 (0.05) 2.20 (0.07) 2.54 (0.07) <.001
Whole fruit (5) 1.79 (0.06) 2.22 (0.07) 2.56 (0.07) <.001
Whole grains (10) 1.14 (0.05) 1.57 (0.08) 2.39 (0.11) <.001
Dairy (10) 4.62 (0.09) 4.56 (0.08) 4.56 (0.09) <.001
Total proteins (5) 4.36 (0.02) 4.48 (0.03) 4.34 (0.03) <.001
Seafood and plant proteins (5) 1.88 (0.04) 2.14 (0.06) 2.03 (0.07) <.001
Fatty acids (10) 5.09 (0.08) 5.30 (0.09) 5.34 (0.10) <.001
Sodium (10) 5.47 (0.09) 5.29 (0.10) 5.14 (0.11) <.001
Refined grains (10) 4.70 (0.09) 4.58 (0.11) 4.24 (0.15) <.001
Empty calories (20)d 11.92 (0.17) 12.80 (0.58) 14.20 (0.20) <.001
Acculturatione, Mean (SE)
Index score 2.2 (0.09) 2.8 (0.05) 2.9 (0.07) <.001
Sociodemographic characteristics, %
Sex
Male 54.5 51.7 55.9 <.001
Education level
Less than high school graduate 48.2 56.7 72.8
<.001High school graduate or equivalent 23.8 17.0 11.8
More than high school graduate 28.0 26.3 15.4
Poverty-to-income ratiof
<1 33.3 25.2 36.7 <.001
Abbreviation: SE, standard error.
a All results are weighted.
b For the Healthy Eating Index and acculturation scores, analysis of variance test was used; for sociodemographic characteristics, χ2 test was used.
c A higher score means a better-quality diet.
d Empty calories are from solid fats, alcohol, and added sugars.
e Acculturation score was derived from information on length of stay, nativity, and language spoken at home. Combining country of birth and length of time in the
United States, a 0–3 score was assigned based on 4 categories (3 = US-born, 2 = foreign-born and lived in the United States ≥20 years, 1 = foreign-born and lived
in the United States 10–19 years, 0 = foreign-born and lived in the United States <10 years). A score of 0–2 was assigned to language spoken at home (2 = Eng-
lish only or prefer to speak English at home, 1 = both equally, 0 = Spanish or prefer to speak Spanish at home). These scores were then summed to yield a total ac-
culturation score, ranging from 0 (least acculturated) to 5 (most acculturated).
f Calculated as the ratio of total family income to the poverty threshold for a family of that size.
(continued on next page)
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(continued)
Table 1. Healthy Eating Index 2010 Scores and Sociodemographic Characteristics of Mexican Americans by Age (N = 6,847), National Health and Nutrition Examin-
ation Survey (NHANES), 1999–2000 Through 2010–2012a
Category
Young Adults (Aged 20–39 y)
(n = 3,096)
Middle-Aged Adults (Aged 40–60 y)
(n = 1,948)
Seniors (Aged >60 y)
(n = 1,803) P b
1 to <3 48.3 46.7 48.0
≥3 18.4 28.1 15.3
Marital status
Married 51.7 67.2 55.9 <.001
Health insurance
None 58.7 44.0 24.0
<.001Public 8.5 12.1 55.8
Private 32.8 43.9 20.2
Smoking status
Nonsmoker 65.7 55.3 52.4
<.001Former 13.4 24.7 34.0
Current 20.9 20.0 13.6
Alcohol drinking status
Nondrinker 13.6 15.0 26.4
<.001Former 13.2 21.0 35.4
Current 73.2 64.0 38.2
Abbreviation: SE, standard error.
a All results are weighted.
b For the Healthy Eating Index and acculturation scores, analysis of variance test was used; for sociodemographic characteristics, χ2 test was used.
c A higher score means a better-quality diet.
d Empty calories are from solid fats, alcohol, and added sugars.
e Acculturation score was derived from information on length of stay, nativity, and language spoken at home. Combining country of birth and length of time in the
United States, a 0–3 score was assigned based on 4 categories (3 = US-born, 2 = foreign-born and lived in the United States ≥20 years, 1 = foreign-born and lived
in the United States 10–19 years, 0 = foreign-born and lived in the United States <10 years). A score of 0–2 was assigned to language spoken at home (2 = Eng-
lish only or prefer to speak English at home, 1 = both equally, 0 = Spanish or prefer to speak Spanish at home). These scores were then summed to yield a total ac-
culturation score, ranging from 0 (least acculturated) to 5 (most acculturated).
f Calculated as the ratio of total family income to the poverty threshold for a family of that size.
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Table 2. Logistic Regression Models for the Association Between Acculturation and Diet Quality, by Age, Among Mexican Americans, National Health and Nutrition
Examination Survey (NHANES), 1999–2000 Through 2010–2012a
Component
Young Adults (Aged 20–39 y) Middle-Aged Adults (Aged 40–60 y) Seniors (Aged >60 y)
Unadjusted OR
(95% CI)b
Adjusted OR
(95% CI)b,c
Unadjusted OR
(95% CI)b
Adjusted OR
(95% CI)b,c
Unadjusted OR
(95% CI)b
Adjusted OR
(95% CI)b,c
Total HEI 2010 score 0.91 (0.86–0.95) 0.87 (0.82–0.93) 0.92 (0.88–0.97) 0.90 (0.83–0.97) 0.90 (0.84–0.97) 0.79 (0.71–0.88)
Total vegetables 0.91 (0.87–0.95) 0.90 (0.84–0.96) 0.86 (0.80–0.91) 0.86 (0.78–0.95) 0.98 (0.90–1.07) 0.94 (0.84–1.05)
Greens and beans 0.87 (0.83–0.92) 0.85 (0.79–0.90) 0.84 (0.79–0.90) 0.87 (0.79–0.94) 0.88 (0.83–0.95) 0.88 (0.80–0.97)
Total fruit 0.84 (0.80–0.88) 0.82 (0.77–0.87) 0.91 (0.86–0.98) 0.87 (0.79–0.96) 0.91 (0.86–0.96) 0.81 (0.75–0.88)
Whole fruit 0.88 (0.85–0.91) 0.83 (0.79–0.87) 0.91 (0.86–0.97) 0.83 (0.75–0.92) 0.92 (0.86–0.98) 0.79 (0.72–0.88)
Whole grain 1.25 (1.20–1.30) 1.13 (1.07–1.20) 1.24 (1.18–1.31) 1.07 (1.00–1.16) 1.19 (1.08–1.31) 1.07 (0.94–1.22)
Dairy 1.02 (0.97–1.07) 0.97 (0.92–1.03) 0.93 (0.88–0.98) 0.91 (0.83–0.99) 0.82 (0.75–0.88) 0.80 (0.73–0.88)
Total proteins 0.91 (0.86–0.96) 0.92 (0.85–0.99) 0.95 (0.88–1.03) 0.95 (0.89–1.02) 0.97 (0.91–1.05) 1.01 (0.91–1.13)
Seafood and plant
protein
1.04 (0.98–1.09) 1.00 (0.93–1.08) 1.05 (0.98–1.12) 1.00 (0.93–1.09) 1.01 (0.95–1.05) 0.98 (0.89–1.09)
Fatty acids 0.97 (0.92–1.02) 0.96 (0.90–1.02) 0.99 (0.94–1.05) 0.98 (0.90–1.08) 0.99 (0.90–1.08) 0.97 (0.87–1.07)
Sodium 0.88 (0.83–0.91) 0.87 (0.83–0.92) 0.87 (0.83–0.92) 0.89 (0.84–0.95) 0.81 (0.75–0.88) 0.82 (0.71–0.93)
Refined grains 1.15 (1.09–1.23) 1.20 (1.15–1.25) 1.21 (1.15–1.27) 1.10 (0.99–1.21) 1.18 (1.07–1.31) 1.10 (0.97–1.26)
Empty calories 0.90 (0.87–0.94) 0.89 (0.84–0.93) 0.93 (0.89–0.98) 0.94 (0.87–1.01) 0.91 (0.85–0.99) 0.89 (0.79–0.99)
Abbreviations: CI, confidence interval; HEI, Healthy Eating Index 2010; OR, odds ratio.
a HEI total and component scores were dichotomized based on median values.
b Odds of better diet quality (ie, score above median) with 1-unit increase of acculturation.
c Adjusted for age, income, education level, marital status, alcohol drinking status, and smoking status. Acculturation was derived from information on length of
stay, nativity, and language spoken at home.
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